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Description

[0001] The present invention relates to a cowl struc-
ture for a vehicle, more particularly to a cowl structure
with enhanced energy absorption for an impact load ap-
plied from above the vehicle.

[0002] Japanese Patent Application Laid-open No.
2001-322562 discloses a cowl structure for a vehicle, in
which a wiper pivot bracket is attached to a box-section
cross-member under a windshield, which is critical to ri-
gidity of a vehicle body, especially torsional rigidity
thereof.

[0003] In the above cowl structure, however, the
bracket is attached only to a front vertical wall of the box-
section cross-member. Therefore, entire loads applied
to the bracket are received by the front vertical wall.
[0004] When a large impact load is applied from
above to an area near the wiper pivot, the front vertical
wall resists the load, reducing the energy absorption of
the structure.

[0005] An object of the present invention is to provide
a cowl structure for a vehicle with enhanced energy ab-
sorption for an impact load applied from above the ve-
hicle without impairing rigidity of a vehicle body.

[0006] An aspect of the present invention is a cowl
structure for a vehicle, comprising: a box-section cross
member under a windshield of the vehicle; an extension
member extending frontward from a base wall of the
cross member; and a wiper bracket attached to a front
wall of the cross member and the extension member,
wherein either the base wall of the cross member or the
extension member is provided with a rigidity changing
part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention will now be described with refer-
ence to the accompanying drawings wherein:

Fig. 1A is a sectional view of a cowl structure for a
vehicle according to a first embodiment of the
present invention, taken along I-I line in Fig. 2.
Fig.1B and 1C are enlarged sectional views of the
cowl structure for the vehicle of Fig.1A, showing ex-
amples of a rigidity changing part in an area circled
in Fig.1A.

Fig. 2 is an exploded perspective view of the cowl
structure for the vehicle of Fig.1A.

Fig. 3 is a sectional view of the cowl structure for
the vehicle of Fig. 1A, showing a state where an im-
pact load has been applied from above.

Fig. 4 is a sectional view of a cowl structure for a
vehicle according to a second embodiment of the
present invention, showing an area corresponding
to Fig. 1A.

Fig. 5 is a sectional view of the cowl structure for
the vehicle of Fig. 4, showing a state where an im-
pact load has been applied from above the vehicle.
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Fig. 6 is a sectional view of a cowl structure for a
vehicle according to a third embodiment of the
present invention, showing an area corresponding
to Fig. 1A.

Fig. 7 is a translucent perspective view of a cowl
structure for a vehicle according to a fourth embod-
iment of the present invention.

Fig. 8 is a sectional view of the cowl structure for
the vehicle of Fig. 7, taken along VIII-VIIl line in Fig.
7, showing an area corresponding to Fig. 1A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0008] Embodiments of the present invention will be
explained below with reference to the drawings, wherein
like members are designated by like reference charac-
ters.

[0009] In a cowl structure of a vehicle according to a
first embodiment, as shown in Figs.1A through 3, an air-
box 11 (box-section cross-member) having a substan-
tially box-shaped cross-section is extending in a vehicle
transverse direction along a lower edge 2a of a wind-
shield 2 of a vehicle 10.

[0010] The air-box 11 is constituted mainly of a cowl
top upper panel 12 and a cowl top inner panel 13.
[0011] The cowl top upper panel 12 of the air-box 11
is formed to have, on its upper side, an upper wall 12a
extending substantially parallel to the windshield 2 to
support the windshield 2 from below, abutting against a
lower edge 2a thereof, via a seal member 2b interposed
there between, and a front vertical wall 12c extending
downward from a front edge of the upper wall 12a.
[0012] The cowl top inner panel 13 is formed to have,
on its rear side, a rear-side vertical wall 13a, and a base
wall 13c extending frontward from a lower edge of the
rear-side vertical wall 13a.

[0013] The upper wall 12a of the cowl top upper panel
12 is formed to have, at its rear edge, a rear end flange
12b extending rearward to be connected to an upper
end flange 13b provided at an upper edge of the rear-
side vertical wall 13a of the cowl top inner panel 13.
[0014] The front vertical wall 12c of the cowl top upper
panel 12 is formed to have, at its lower end, a flange
12d extending frontward to be joined to a front edge por-
tion 13d of the base wall 13c of the cowl top inner panel
13.

[0015] An extension cowl top member 14 constituted
by a different member from the base wall 13c of the cowl
top inner panel 13, extends frontward from the base wall
13c thereof, with its rear edge portion 14a connected to
the air-box 11, specifically to an area where the flange
12d of the cowl top upper panel 12 and the front edge
portion 13d of the base wall 13c of the cowl top inner
panel 13 are joined.

[0016] The extension cowl top member 14 is formed
to have a substantially horizontal wall 14b extending
frontward, and at the rear edge portion 14a of the hori-



3 EP 1 346 903 A2 4

zontal wall 14b, a step portion 15 formed by bending
upward the rear edge portion 14a thereof, which serves
as a rigidity changing part.

[0017] The step portion 15 is joined from above to the
air-box 11, specifically to an area where the flange 12d
of the cowl top upper panel 12 and the front edge portion
13d of the cowl top inner panel 13 are joined, with its
bottom face 15a attached to a top face of the flange 12d,
so that the horizontal wall 14b of the extension cowl top
member 14 and the base wall 13c of the air-box 11 can
be flush with each other at their bottom.

[0018] From a rear edge portion of the base wall 13c
of the cowl top inner panel 13 of the air-box 11, a dash
lower panel 17 is extending downward. The dash lower
panel 17 is formed to have, at its top edge, a flange 17
extending frontward to be joined to the rear edge portion
of the base wall 13c, so that the rear-side vertical wall
13a of the cowl top inner panel 13 and the dash lower
panel 17 can be flush with each other at their rear side.
[0019] Additionally, a front part of the horizontal wall
14b of the extension cowl top member 14 is bent upward
and formed to have, at its front and top end, a flange
14c extending substantially horizontally frontward,
which is abutted against an underside of a rear edge
portion 18a of an engine compartment hood 18 with a
hood seal member 19 interposed therebetween.
[0020] In front of the air-box 11 of the first embodi-
ment, a wiper bracket 16 is provided to rotatably support
a pivot shaft 6a of a windshield wiper 6.

[0021] The wiper bracket 16 is formed to have, on its
upper side, a mounting top 16a to which the pivot shaft
6a is mounted, and, at a rear edge of the mounting top
16a, arear-side flange 16b extending upward therefrom
to be connected to a front face of the front vertical wall
12c of the air-box 11. At a front edge of the mounting
top 16a, a front vertical wall 16c¢ is integrally formed to
extend downward, and, from a lower edge of the front
vertical wall 16c, a leg flange 16d extending frontward
is integrally formed by bending to be connected to an
upper face of the horizontal wall 14b of the extension
cowl top member 14.

[0022] The wiper bracket 16 is thus fixed, in a bridging
manner as shown in Fig. 1, to both the front vertical wall
12c¢ of the air-box 11 and the horizontal wall 14b of the
extension cowl top member 14.

[0023] Next, description will be made regarding a
function of the first embodiment.

[0024] In the cowl structure of the first embodiment,
the wiper bracket 16 is fixed, in a bridging manner, to
both the front vertical wall 12c of the air-box 11 and the
horizontal wall 14b of the extension cowl top member
14 extending frontward from the base wall 13c of the air-
box 11, and the step portion 15 of the extension cowl
top member 14 as a rigidity changing part is provided
between a point where the front vertical wall 16¢ of the
wiper bracket 16 meets the horizontal wall 14b of the
extension cowl top member 14 and a point where the
front vertical wall 12c of the air-box 11 meets the base
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wall 13c thereof.

[0025] Therefore, as impact loads are applied from
above the vehicle to the wiper bracket 16, stress con-
centrates to the step portion 15 of the extension cowl
top member 14, causing the wiper bracket 16 and the
extension cowl top member 14 in front of the rigidity
changing part to sag down, as shown in solid lines in
Fig. 3, whereby the impact load energy is absorbed.
[0026] The energy absorption efficiency for the impact
load applied from above the vehicle will be enhanced,
without impairing the rigidity of the vehicle body.
[0027] Additionally, the extension cowl top member
14 is joined to the air-box 11 which is made of a different
member from the extension cowl top member 14, with
the bottom face 15a of the step portion 15 at the rear
edge thereof attached to the top face of the flange 12d
which extends frontward from the lower end of the front
vertical wall 12¢ of the air-box 11 and is jointed to the
front edge portion 13d of the base wall 13c of the air-
box 11. Therefore, the impact loads applied from above
the vehicle to the wiper bracket 16 are transmitted
through the front vertical wall 16¢ and the frontleg flange
16d of the wiper bracket 16 to the horizontal wall 14b of
the extension cowl top member 14, not directly to the
air-box 11, whereby the air-box 11 does not resist the
loads.

[0028] Members constituting the closed cross-section
of the air-box 11, such as the cowl top upper panel 12
and the cowl top inner panel 13, will not change their
shape, and thus the rigidity of the vehicle body will be
kept.

[0029] The energy absorption efficiency for the impact
loads applied from above the vehicle will be improved,
without impairing the rigidity of the vehicle body.
[0030] In the cowl structure of the present embodi-
ment, the step portion 15 on the extension cowl top
member 14 is bent upward. However, as shown in Fig.
1B, the same effects can be obtained by a step portion
115 formed by bending downward the rear edge portion
14a of the horizontal wall 14b of the extension cowl top
member 14. The step portion 115, as a rigidity changing
part, is joined from below to the air-box 11, specifically
to an area where the flange 12d of the cowl top upper
panel 12 and the front edge portion 13d of the cowl top
inner panel 13 are joined, with its top face 115b attached
to a bottom face of the front edge portion 13d, so that
the horizontal wall 14b of the extension cowl top mem-
ber 14 and the base wall 13c of the air-box 11 can be in
line with each other.

[0031] Furthermore, as shown in Fig. 1C, the same
effects can be obtained by a step portion 215 formed by
bending downward the front edge portion 13d of the
base wall 13c of the cowl top inner panel 13 of the air-
box 11. The step portion 215, as a rigidity changing part,
is joined from below to the flange 12d of the cowl top
upper panel 12, with its top face 215a of the step portion
215 attached to a bottom face of the flange 12d. The
extension cowl top member 14 without a step portion is
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joined to the air-box 11, specifically to the area where
the flange 12d of the cowl top upper panel 12 and the
step portion 215 of the cowl top inner panel 13 are
joined, with its bottom face of a straight rear edge portion
of the extension cowl top member 14 attached to a top
face of the flange 12d, so that the horizontal wall 14b of
the extension cowl top member 14 and the base wall
13c of the air-box 11 can be in line with each other.
[0032] Next, description will be made regarding a sec-
ond embodiment of the present invention.

[0033] Inacowl structure of a vehicle according to the
second embodiment, as shown in Figs. 4 and 5, an air-
box 21 (box-section cross-member) having a substan-
tially box-shaped cross-section is extending in a vehicle
transverse direction along a lower edge 2a of a wind-
shield 2 of a vehicle 20.

[0034] The air-box 21 is constituted mainly of a cowl
top upper panel 12 and a cowl top inner panel 23.
[0035] The cowl top inner panel 23 is formed to have,
on its rear side, a rear-side vertical wall 23a, and a base
wall 23c extending frontward from a lower edge of the
rear-side vertical wall 23a.

[0036] The cowl top upper panel 12 is formed to have,
on its front side, a front vertical wall 12c, and at a lower
edge of the front vertical wall 12c, a flange 12d extend-
ing frontward therefrom, to be connected to the base
wall 23c of the cowl top inner panel 23.

[0037] In the cowl structure of the second embodi-
ment, an extension cowl top member 24 extending front-
ward from a joint point 23d of the base wall 23c, where
the flange 12d of the front vertical wall 12c of the cowl
top upper panel 12 is joined to the base wall 23c, is
formed integrally with the base wall 23c of the cowl top
inner panel 23.

[0038] Furthermore, the extension cowl top member
24 is formed to have, between the joint point 23d of the
base wall 23c or the extension cowl top member 24 and
a joint point where the front leg flange 16d of the wiper
bracket 16 is joined to a horizontal wall 24b of the ex-
tension cowl top member 24, a concave groove (chan-
nel) 25 as a rigidity changing part extending in the vehi-
cle transverse direction.

[0039] Next, description will be made regarding a
function of the second embodiment.

[0040] In the cowl structure of the second embodi-
ment, the wiper bracket 16 is fixed, in a bridging manner,
to both the front vertical wall 12c of the air-box 21 and
the horizontal wall 24b of the extension cowl top mem-
ber 24 integrally extending frontward from the base wall
23c of the air-box 21.

[0041] The concave groove 25 of the extension cowl
top member 24 as a rigidity changing part is provided
between a point where the front vertical wall 16¢ of the
wiper bracket 16 meets the horizontal wall 24b of the
extension cowl top member 24 and a point where the
front vertical wall 12c of the air-box 21 meets the base
wall 23c¢ thereof.

[0042] Therefore, as impact loads are applied from
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above the vehicle to the wiper bracket 16, stress con-
centrates to the concave groove 25 of the extension
cowl top member 24, causing the wiper bracket 16 and
the extension cowl top member 24 in front of the rigidity
changing part to sag down, as shown in solid lines in
Fig. 5, whereby the impact load energy is absorbed.
[0043] The energy absorption efficiency for the impact
load applied from above the vehicle will be enhanced,
without impairing the rigidity of the vehicle body.
[0044] Furthermore, in the second embodiment, the
extension cowl top member 24 is formed integrally with
the base wall 23c of the cowl top inner panel 23 of the
air-box 21 to extend frontward from the joint point 23d.
[0045] Therefore, the number of parts can be de-
creased, contributing to manufacturing cost saving.
[0046] Next, description will be made regarding a third
embodiment of the present invention.

[0047] In acowl structure of a vehicle according to the
third embodiment, as shown in Fig. 6, an air-box 31
(box-section cross-member) having a substantially box-
shaped cross-section is extending in a vehicle trans-
verse direction along a lower edge 2a of a windshield 2
of a vehicle 30.

[0048] The air-box 31 is constituted mainly of a cowl
top upper panel 32 and a cowl top inner panel 33.
[0049] The cowl top upper panel 32 of the air-box 31
is formed to have, on its upper side, an upper wall 32a
extending substantially parallel to the windshield 2 to
support the windshield 2 from below, abutting against a
lower edge 2a thereof, via a seal member 2b interposed
therebetween, and a front vertical wall 32c extending
downward from a front edge of the upper wall 32a.
[0050] The front vertical wall 32c is formed to have a
substantially horizontal platform portion 35 to support a
windshield wiper 6. The platform portion 35 is provided
with an attachment hole 35a through which a pivot shaft
6a of the windshield wiper 6 is inserted.

[0051] The cowl top inner panel 33 is formed to have,
on its rear side, a rear-side vertical wall 33a, and a base
wall 33c extending frontward from a lower edge of the
rear-side vertical wall 33a.

[0052] The upper wall 32a of the cowl top upper panel
32 is formed to have, at its rear edge, a rear end flange
32b extending rearward to be connected to an upper
end flange 33b provided at an upper edge of the rear-
side vertical wall 33a of the cowl top inner panel 33.
[0053] Furthermore, in the third embodiment, the front
vertical wall 32¢ is formed to have, below the platform
portion 35, a V-shaped groove (V-shaped channel) 36
as arigidity changing part extending in the vehicle trans-
verse direction. The V-shaped groove 36 is formed to
be open frontward and convex rearward.

[0054] In the third embodiment, the base wall 33¢ of
the air-box 31 and an extension cowl top member 34
extending frontward from the base wall 33c are made of
two different members.

[0055] The front vertical wall 32c is also formed to
have, atits lower edge, a flange 32d extending frontward
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therefrom. The extension cowl top member 34 is formed
to have, at its rear edge portion, a step portion 34a
formed by bending upward the rear edge portion. The
extension cowl top member 34 is connected to the air-
box 31, specifically to an area where the flange 32d of
the cowl top upper panel 32 and a front edge portion
33d of the base wall 33c of the cowl top inner panel 33
are joined together, with a bottom face 34b of the step
portion 34a attached to the top face of the flange 32d.
[0056] Next, description will be made regarding a
function of the third embodiment.

[0057] In the third embodiment, the transversely ex-
tending V-shaped groove 36 is formed to be convex
rearward below the platform portion 35, as a rigidity
changing part.

[0058] Therefore, as impact loads are applied from
above the vehicle to the front vertical wall 32¢ through
the windshield wiper 6 and the platform portion 35,
stress concentrates to the V-groove 36, causing the
front vertical wall 32c to collapse in a vertical direction
with the platform portion 35 sagging down, whereby the
impact load energy is absorbed.

[0059] The energy absorption efficiency for the impact
load applied from above will be enhanced, without im-
pairing the rigidity of the vehicle body in transverse and
torsional directions.

[0060] In addition, in the third embodiment, the sub-
stantially horizontal platform portion 35 to support the
windshield wiper 6 is formed on the front vertical wall
32c, and on the platform portion 35, the attachment hole
35a is provided, through which the pivot shaft 6a of the
windshield wiper 6 is inserted.

[0061] Therefore, parts for supporting the windshield
wiper 6, such as the wiper bracket 16, can be eliminated.
[0062] Decreasein number of parts will reduce weight
and manufacturing cost.

[0063] Next, description will be made regarding a
fourth embodiment of the present invention.

[0064] In a cowl structure of a vehicle according to the
fourth embodiment, as shown in Figs.7 and 8, an air-
box 41 (box-section cross-member) having a substan-
tially box-shaped cross-section is extending in a vehicle
transverse direction along a lower edge 2a of a wind-
shield 2 of a vehicle 40.

[0065] The air-box 41 is constituted mainly of a cowl
top upper panel 42 and a cowl top inner panel 43.
[0066] The cowl top upper panel 42 of the air-box 41
is formed to have, on its upper side, an upper wall 42a
extending substantially parallel to the windshield 2 to
support the windshield 2 from below, abutting against a
lower edge 2a thereof, via a seal member 2b interposed
therebetween, and a front vertical wall 42c extending
downward from a front edge of the upper wall 42a.
[0067] The cowl top inner panel 43 is formed to have,
on its rear side, a rear-side vertical wall 43a, and a base
wall 43c extending frontward from a lower edge of the
rear-side vertical wall 43a.

[0068] The upper wall 42a of the cowl top upper panel
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42 is formed to have, at its rear edge, a rear end flange
42b extending rearward to be connected to an upper
end flange 43b provided at an upper edge of the rear-
side vertical wall 43a of the cowl top inner panel 43.
[0069] The front vertical wall 42c¢ is formed to have a
substantially horizontal platform portion 45 to support a
windshield wiper 6. The platform portion 35 is provided
with an attachment hole 45a through which a pivot shaft
6a of the windshield wiper 6 is inserted.

[0070] Furthermore, in the fourth embodiment, the
front vertical wall 42c is formed to have, below the plat-
form portion 45, a V-shaped groove (V-shaped channel)
46 as a rigidity changing part extending in the vehicle
transverse direction. The V-shaped groove 46 is formed
to be open frontward and convex rearward.

[0071] In the fourth embodiment, the expansion cowl
top member 44 is formed integrally with the base wall
43c of the air-box 41 to extend frontward therefrom.
[0072] The front vertical wall 42c is formed to have, at
its lower edge, a flange 42d extending frontward, which
is connected to a horizontal wall 44a of the extension
cowl top member 44.

[0073] Next, description will be made regarding a
function of the fourth embodiment.

[0074] In the fourth embodiment, the transversely ex-
tending V-shaped groove 46 is formed to be convex
rearward below the platform portion 45, as a rigidity
changing part.

[0075] Therefore, as impact loads are applied from
above the vehicle to the front vertical wall 42c through
the windshield wiper 6 and the platform portion 45,
stress concentrates to the V-groove 46, causing the
front vertical wall 42c to collapse in a vertical direction
with the platform portion 45 sagging down, whereby the
impact load energy is absorbed.

[0076] The energy absorption efficiency for the impact
load applied from above will be enhanced, without im-
pairing the rigidity of the vehicle body in transverse and
torsional directions.

[0077] In addition, in the fourth embodiment, the sub-
stantially horizontal platform portion 45 to support the
windshield wiper 6 is formed on the front vertical wall
42c, and on the platform portion 45, the attachment hole
45a is provided, through which the pivot shaft 6a of the
windshield wiper 6 is inserted.

[0078] Therefore, parts for supporting the windshield
wiper 6, such as the wiper bracket 16, can be eliminated.
[0079] Decrease in number of parts will reduce weight
and manufacturing cost.

[0080] Furthermore, the extension cowl top member
44 is formed integrally with the base wall 43c to extend
frontward.

[0081] Therefore, the number of parts can be further
reduced, contributing to manufacturing cost saving.
[0082] The preferred embodiments described herein
are illustrative and not restrictive, and the invention may
be practiced or embodied in other ways without depart-
ing from the sprit or essential character thereof. The



9 EP 1 346 903 A2

scope of the invention being indicated by the claims, and
all variations which come within the meaning of claims
are intended to be embraced herein.

[0083] The present disclosure relates to subject mat-
ter contained in Japanese Patent Application No.
2002-077863, filed on March 20, 2002, the disclosure
of which is expressly incorporated herein by reference
in its entirety.

Claims
1. A cowl structure for a vehicle, comprising:

a box-section cross-member (11,21,31,41) un-
der a windshield (2) of the vehicle (10,20,
30,40);

an extension member (14,24,34,44) extending
frontward from a base wall (13c,23c,33c,43c)
of the cross-member (11,21,31,41); and

a wiper bracket (16) attached to a front wall
(12¢,32c¢,42c) of  the cross-member
(11,21,31,41) and the extension member
(14,24,34,44), wherein

either the base wall (13c,23c,33c,43c) of the
cross-member (11,21,31,41) or the extension
member (14,24,34,44) is provided with a rigidity
changing part (15,115,215,25,36,46).

2. The cowl structure according to claim 1, wherein

the front wall (12c,32c,42c) of the cross-mem-
ber (11,21,31,41) is formed to have, at its lower
end, a flange (12d,32d,42d) extending front-
ward, connected to a front edge portion (13d,
33d) of the base wall (13c,23c,33c,43c) of the
cross-member (11,21,31,41), and

the extension member (14,24,34,44) is con-
nected to the cross-member (11,21,31,41), with
its rear end either attached to a top face of the
flange (12d,32d,42d) of the front wall (12c,32c,
42c) of the cross-member (11,21,31,41) orto a
bottom face of the front edge portion (13d,33d)
of the base wall (13¢,23¢,33c,43c) thereof.

3. The cowl structure according to claim 2, wherein

the extension member (14,24,34,44) is formed
to have, at its rear end, either an upward step
portion (15) with its bottom face attached to the
top face of the flange (12d,32d,42d) of the front
wall (12c,32c,42c) of the cross-member
(11,21,31,41), or adownward step portion (115)
with its top face attached to the bottom face of
the front edge portion (13d,33d) of the base
wall (13c¢,23c,33c,43c) thereof.

4. The cowl structure according to claim 1, wherein
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10

the extension member (14,24,34,44) is formed
integrally with the base wall (13c,23c,33c,43c)
of the cross-member (11,21,31,41), and

the rigidity changing part (15,115,215,25,
36,46) is provided on the extension member
(14,24,34,44) between a first joint point where
the front wall (12c,32c,42c) of the cross-mem-
ber (11,21,31,41) is joined to the extension
member (14,24,34,44) and a second joint point
where the wiper bracket (16) is joined to the ex-
tension member (14,24,34,44).

5. The cowl structure according to claim 4, wherein

the rigidity changing part (15,115,215,25,36,
46) comprises a transversely extending chan-
nel (25,36,46).

6. A cowl structure for vehicle, comprising:

a box-section cross-member (11,21,31,41) un-
der a windshield (2) of the vehicle (10,20,30,
40), a front wall (12c,32c,42c) of the cross
member (11,21,31,41) having a platform por-
tion (35,45) for supporting a windshield wiper
(6); and

an extension member (14,24,34,44) extending
frontward from a base wall (13¢,23¢,33c,43c)
of the cross-member (11,21,31,41).

7. The cowl structure according to claim 6, wherein

the front wall (12¢,32c,42c) of the cross-mem-
ber (11,21,31,41) is formed to have, below the
platform portion (35,45), a rigidity changing part
(15,115,215,25,36,46).

8. The cowl structure according to claim 6, wherein

the extension member (14,24,34,44) is formed
integrally with the base wall (13c,23c,33c,43c)
of the cross-member (11,21,31,41), and

the front wall (12¢,32c,42c¢) of the cross-mem-
ber (11,21,31,41) is joined, at its lower end, to
the extension member (14,24,34,44), and is
formed to have, below the platform portion
(35,45), a rigidity changing part (15,115,215,
25,36,46).

9. The cowl structure according to claims 7 and 8,
wherein

the rigidity changing part (15,115,215,25,
36,46) comprises a transversely extending V-
shaped channel (36,46) open frontward.
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